It is commonly assumed that saccades in the dark are slower than saccades in a lit room. Early studies that investigated this issue using electrooculography (EOG) often compared memory guided saccades in darkness to visually guided saccades in an illuminated room. However, later studies showed that memory guided saccades are generally slower than visually guided saccades. Research on this topic is further complicated by the fact that the different existing eyetracking methods do not necessarily lead to consistent measurements. In the present study, we independently manipulated task (memory guided/visually guided) and screen brightness (dark, medium and light) in an otherwise completely dark room, and measured the peak velocity and the duration of the participant's saccades using a popular pupil-cornea reflection (p-cr) eyetracker (Eyelink 1000). Based on a critical reading of the literature, including a recent study using cornea-reflection (cr) eye tracking, we did not expect any velocity or duration differences between the three brightness conditions. We found that memory guided saccades were generally slower than visually guided saccades. In both tasks, eye movements on a medium and light background were equally fast and had similar durations. However, saccades on the dark background were slower and had shorter durations, even after we corrected for the effect of pupil size changes. This means that this is most likely an artifact of current pupil-based eye tracking. We conclude that the common assumption that saccades in the dark are slower than in the light is probably not true, however pupil-based eyetrackers tend to underestimate the peak velocity of saccades on very dark backgrounds, creating the impression that this might be the case.
Introduction
Are saccades in the dark slower than saccades in an illuminated room? According to the literature on this topic, this question has been answered a long time ago and has since appeared in at least one textbook (Craighead & Nemeroff, 2002) and Scholarpedia (Findlay & Walker, 2012) : The peak velocities of saccades made in the dark seem to be slower than those of saccades made in a lit room. Craighead and Nemeroff, for example, state that "saccades are about 10% slower in complete darkness than in the light" (Craighead & Nemeroff, 2002 , p. 1431 . They back up their statement by citing three studies: Bahill, Clark, and Stark (1975) , Becker and Fuchs (1969), and Henriksson, Pyykkö, Schalén, and Wennmo, 1980 . However, the results of these studies do not allow this conclusion, as we will outline below. Findlay and Walker (2012) even consider this finding general knowledge and do not provide any citations.
Becker and Fuchs (1969) asked their participants to make horizontal eye movements while measuring their electrooculogram (EOG).
Participants first repeatedly made saccades between two dim light spots. After they had learned the correct magnitude, the light was switched off and they were asked to continue with the eye movements. Becker and Fuchs (1969) compared the peak velocities and the durations of these saccades to saccades made in a well illuminated room to visible targets. They found that peak velocities were lower and durations were longer in the dark. In a control condition they covered each eye of the participants with half of a ping pong ball while they made saccades in a well illuminated room. They did not find any differences between saccades of the control condition and the dark condition. Bahill et al. (1975) also used EOG to measure the amplitude, peak velocity and duration of their participants' saccades. They found that peak velocity and duration both increase with increasing amplitude. They were the first to use the term main sequence for this relation. They did not study saccades in the dark. Henriksson et al. (1980) presented light diodes placed at different eccentricities. The complete experiment was conducted in the dark. First, participants made saccades to the light diodes. Then, the diodes
